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Eng.  Sub.  lit.  N.?.  Cumoir  R.R. 
Armament  DlTlalon 


A.  As  A.S.E.  Refs  Arm  P.6 

M.O.A.  Reft  AV/99/029 

Period  of  Trlalt  October  19^1  to  October  19^2 


Summary 

This  Report  deals  with  the  trials  to  determine  the  suitability  of  the 
Bullpup  ASM-N-7A  Air  to  Surfsoe  missiles  for  Service  use  on  the  Scimitar  F. 

Mk.1  Aircraft. 

It  Is  recommended  that  the  Bullpup  ASU-N-7A  Air  to  Surface  missile  be 
oleared  for  Service  use  on  the  Scimitar  F.  Mk.1  Aircraft  subject  to  the  Ineoi^ 
position  of  certain  modifications  listed  In  paragraph  6(b)  of  the  Riport  mithln 
the  following,  limitations  and  restrictions 


(a)  Carriage 


Release 


Jettison 


Jettison 


Max.  I.A.S.  623  Imots  or  Mach  1.1 
Max.  indicated  'g*  6 
Max.  Indicated  'g*  in  rolling  pullouts  5 
No  rapid  rates  of  roll. 

Max.  launch  speed  Mach  ,99 
Dive  angles  up  to  A3  degrees 
Slant  range  8, OCX!'  to  30,000', 

Kick  Back 

Up  to  368  knots  in  straight  and  level  flight 
firing  (Unarmed  and  Unguided) 

Up  to  max.  launch  speed  Mach  .93. 


(b)  The  satisfactory  oonpletlon  of  SlectroHsagnetlo  Compatibility  Trials 
on  a  fully  representative  aircraft. 


I  Issued  with  the  authority  of 

P,ten.-.v  v  jV-'' 
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Tri  la  to  detenJiio  th^  ault^billty  of  che  Bullpt^  ABJ-N-TA  lal.'.sile  -nd 
aaaocl.tcd  equipment  lor  ^rvlce  uae  an  tbe  Solnit^.r  ?.  Hk«'i  aircraft  luw  no  /  been 
coo^leted.  i^lnlatry  of  Avl.  tlon  tri-le  px-ofora.e  Vaxic  2(a)/l49  dated  lOtb  Koveuberi 
i960  refera. 

2.  Ob.leot  of  Trial 

The  6b  jeot  of  tiie  tri^vl  '..as  to  detoralne  hethsr  the  Sclalt^-r  .  Iroraft  Inetel- 
latlon  and  apeelal  to  t^e  oi,ulpment  io  aultabla  for  Sex^oe  uae  ..nd  comp-tible  irtth 
the  Bullpvp  ASii-N-7A  .eopon  aystem. 

3.  Deacrlotlon  of  the  Inatall-tlon 

The  Ineti-llatlon  la  deaigned  to  c„rry  nr  releaae  four  Bullov?)  mlaalleat  two 
from  each  mainplane.  Each  missile  la  carried  on  :.n  aero  3A  l..uncher  enclosed  in  a 
fairing.  The  l.uncher  is  ttached  to  -n  adapter  by  t>.'o  troHSTerse  bolta  and  the 
whole  aasenbly  is  cr.rrird  on  a  Uod.  5072  pylon  in  tlie  nons;:!  way  except  that  the 
KJeotor  Baleaso  Unit  in  the  pylon  shoxild  not  be  loaded,  (figures  1  and  2). 

3.1  nie_Ada2l«£ 

The  adapter  is  h..nded  port  or  atarbo^ird  -nd  la  ca  jnon  to  Sidewinder  aat 
BuUpup  installations.  It  mates  the  exlatlng  suspeiulon  coo^onshts  and  eleetrleaH 
aerrlces  of  tlie  oylon  .ith  those  of  the  l.unciier. 

3.2  The  Launcher 

At  the  front  of  tlie  1  .unchor  is  .1  channel  section  '..’hich  iccepts  the 
airsile  fon/ard  lug.  At  the  rear  slide  accepts  the  t.'O  rear  luge.  A  detent 
mohanlsm,  which  c-n  be  disengaged  by  a  layer  tc  llo.;  for  lo  -ding  -nd  unlo..ding| 
lochs  the  missile  to  vhe  l-unchor. 

Jettison  is  ..ohieved  either  by  i'iring  the  miasile  unarmed  and  ungulded 
or  by  forcing  the  missile  from  che  l.uncher  in  a  rear.'ard  lUreotion,  by  an 
electric-lly  oocr  tcd  Cartridge  situated,  in  the  rear  of  the  L-unohsr.  ("Kick-Beek"). 
The  cartridge  oper-.tes  -a  kickor  mechanism  \  liioh,  by  me-ne  of  mechanic  1  linkages 
unlocks  the  mifislle  am',  lorces  it  to  the  rsar.  A  ra!..p  .t  the  rear  of  the  missile 
forward  lug  channel  section  imparts  clo-.-nward  movement  to  the  mi:. silo  -..'hich  then  f  .11s 
free. 


Electric  il  services  ara  si^plied  tc  the  launcher  from  the  iS'iln  ..iroraft 
supply  through  the  pylon  and  .  dapter,  and  thenoe  by  tho  forward  and  rear  «iabilieel 
oords  to  the  missile. 


3.3  Cockpit  Controls 

Situated  on  the  starto  rd  console  ere  the  following  S'..'itches;- 


(a)  liaster  Armament  Switch.  This  is  a  rotary  switch  -.'ith  positions  - 
OFF,  GUnVs.  BaiBb,  H.P./B.P. 

(b)  J1«in{j_5v7itch.  This  is  a  rotary  s^.'itoh  ,  hich  can  be  selected 
A(in8tant.uieous},  B(6  milll-secs.),  C(l2  mllll-secs.)  or  iKspare), 
depending  on  feeing  requirements. 

(e)  ,,'eapon  Station  Snitch.  A  five  way  rotary  s  itch  ./ith  positions  B, 
M1,  H2,  K3  and  ?iA.  for  selecting  Bob^s,  Starboard  Outer,  Port  Outer, 
Starboard  Inner  or  Port  Inner  missiles  respectively. 


(d)  Missile  Araed  -  Uh  -raed  Switch.  This  is  a  t  >.'c  way  selector  svdtoh. 
Tdien  the  misslls  is  fired  .vith  the  switch  to  'Ihurmed*  it  lo  launched 


unfused  and  Oonnot  be  guided. 


/3.3  Pilot'e 


•  •  • 


3«4  Pilot's  Control  S.fitch 


b  XILJ 

-  4.  - 


This  sv/ltch  is  r-ounted  on  the  port  side  of  the  ccolwit  >  nd  is  used 
by  the  jllot  to  ■  ive  guidance  cont—nds  to  the  missile  .fter  launoh>  Only  the 
four  c  rdlnu.!  oornr  nds,  up,  do  ii,  left  -nd  right  o  n  be  ^ivon,  ..nd  only  one 
comnt.nd  .t  .  ny  one  time. 

3*5  Badlo  Inatu,ll.-.tion 


3.5.1  Tho  Ikdlo  'Jr  .nsiai  btcr  mounted  on  an  ,.nti-vibration  tr  .y,  is 
sited  in  the  Port  ..  munition  h  ,y.  t’o’./er  st^nlies  are  obtained  through  the 


root  on 

the  inbo  rd  side  of  the  bay. 

3.5.2 

of  the  fuselage. 

The  Bullpup  j^rial  Is  sited  on  the  st  rbo  j 

4.  Jiethod  of  Trial 

4.1 

Ground  Examination 

4.1.1 

Htment  of  the  Bullpup  Installa  tion  to  the 

4.1.2 

Electrical  Tests. 

4.1.3 

Electro-id.'.gnetio  Coqpatablllty  Teat. 

4.1.4 

Radio  Tri  ils 

4.1.5 

Lo.ding 

4.2 

Fli,dit 

Teat 

4.2.1 

CatYiage  and  ILjiuling 

4.2.2 

Jettison 

4.2.3 

Release 

5.  Result  of  Trials 

5.1 

Ground 

E:<amin'  tion 

5.1.1 

The  BullouD  Install  tion  ..as  fitted  by  Vicj 

5.1.2  Electric  .1  Tests  of  the  system  were  c-.rri?d  out  in  ..ocordonoe 
with  Vio..3rs-iinnstron<  s  De^gn  aep_rtments  Report  No.V/54V^^/“M/®2  on  receipt 
of  the  alrcr  .f t  ..t  A.  '  .i..,  Boe combe  Bown.  During  '.hose  teste  a  defleotion  - 

Was  noted  on  the  Slectric.il  Continuity  Test  bet  (UBi'-75).  Invs8tig.itian  shored 
the  deflection  was  due  tc  pick  up  c.used  by;- 

(1)  Voltage  induced  in  the  firing  lines  from  the  115  volt 

400  cycles  .4.C.  ler.ds  in  the  l.unchur.  This  rmis  minialsed 
by  the  introduction  of  Uod.  3216(S3S  5*1. 3). 

(11)  Induced  voltt-ge  in  tiio  special  purpose  c  .ble  CX-4857/l»Sii  75 
which  is  -j-rt  of  the  Ut  -75  Tost  :.ct.  As  a  result  of 
invest!^.'  tion  it  -.as  rccoor.ierid^d  th  t  .is  t!v.  c /^ile  is  on 
integr.l  o  rt  oi  the  Test  Sot,  it  .-.ust  be-  used  to  check 
the  oc-irect  .-jiiciion  of  the  ov^r  11  r:-. r.teir..  Any  volts 
indie  .ted  an  the  Test  hot  n-ost  be  ignored  and  separ -ts 
no-volts  ^hiccks  ith  t'.a  set  disconnected  should  lie  oarrisA 
out.  (  Report  rstimnca  Ais.  F.6  dated  I5th 

Janu  r;',  1962  refers.). 


/5.I.3  Llsetro  ... 


SLCiLa 
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5*1  >3  Eleotro-tla/metlc  CcBDatabllity.  A  short  trial  v'aa  o..rrisd  out  to 
asoertiin  tha  Elootro  ll-.gnstlc  piok^p  of  the  firing  lines  of  the  Scimitar^ullpup 
instsllAtion.  The  provision  of  a  relay,  screened  c-bles  and  poeitive  eax^s  in 
the  Adapter  BeaqA*unoher/^lon  <^.ssefflbly  (i:od.  5Z^6)  was  found  necessary  to  reduce 
the  pidcup  to  a  safe  level.  This  triil  only  investigated  pickup  due  to  eleotro- 
aagnetie  induction  from  internal  electrical  sources.  No  attenpt  was  made  to  measure 
or  inveatigate  pickup  on  the  firing  lines  due  to  internal  or  extem.l  radio 
frequency  induotioi.  The  results  of  this  trial  -re  the  subject  of  A.  &  A.jJ.S. 

Report  Ref.  Ant.  F.6  dated  19th  January,  1962.  The  aircraft  used  for  this  trial  was 
Solmltar  F.  Uk.1  XS.268  which  w.us  not  a  fully  representative  aircraft. 


5.1 .4  KiUo^Triwj^  revealed  that  the  poLir  diaigrom  was  not  acceptable 
with  the  aerial  sited  on  the  Nose  '.heel  door,  and  the  Volt  Standing  V.  .ve  Ratio  was 
not  within  the  specification  l^id  dam.  The  re-siting  of  the  erlal  (Mod.  5219A) 
gave  an  acceptable  pol.vr  diagram  and  fitting  a  m.itchlng  stub  to  the  aerial  ooaxial 
feeder  (Uod.  521  9B)  brought  the  V.S.  ..R.  v.lthin  speeifloatlon. 


5.1.5  Loadtog  was  satisfactorily  carried  out  in  acoordaaoe  irlth  the 
A.P.  (n)  1023(9)  and  AP  4646A  Vol.  5  Pt.  2  using  the  Vickers -Armstrong  Loader  (dJt. 
Hod.  60^)  and  Holst  Attachment  Extensions  (261^612)  in  conjunction  with  two  IQppo 
•C  Hoists  (4CC/336O)  and  a  Type  'E*  Sling  (4&c/2873).  (See  Figure  3.). 


5.2  lllght_Te8^ 


5.2.1  Carriaae  and  Handling.  Three  Carriage  and  h-ndlint  flights  wszo 
oarrled  out  during  the  trial  with  symmetrical  und  asyametrloal  loadings  In  vtuy|a§ 
configurations  at  speeds  up  to  Haoh  1.1.  The  weapons  and  launchers  rams  Iasi  WlfMPg 
throughout  the  flights  ^.nd  no  damage  oeourred  to  the  BuUpup  Installation  or  airwiHe 
(a.  d  A.l.S.  Report  APF/2B1  dated  28th  November,  196I  refers.). 


5.2.2  Jettison 


(a)  Prior  to  aiibome  Jettison  flights  simultted  flight  in  tho  . 
take-off  ocnfiguraticn  was  oarrled  out  in  the  Blover  Tunnel  at  A.  d  A.E.E.  to 
ensure  that  no  damage  would  be  caused  to  aircraft  flaps  or  wheels  during  the 
Jettison.  The  trajectory  of  the  missile  was  well  clear  of  the  aircraft  ^nd  no 
deusage  was  recorded  (AAW^'<95/A/^AG/Englneering  Test  Note  No. 294  dated  28th  NovsMbsr, 
1961,  refers). 


(b)  Five  Kick-Back  Jettison  flights  were  oarrled  out  in  stxulght 
and  level  flight  and  small  angles  of  dive  and  climb  at  speeds  up  to  568  knots.  Am 
the  photographic  records  all  missiles  left  the  aircraft  cleanly  and  no  damage  or  - 
handling  problems  were  reported.  (See  Fig.  4.). 

(o)  Two  Jettison  flights  by  firing  the  missile  un..ziiied  and 
ungulded  were  carried  out  at  speeds  of  365  knots  and  425  knots  in  angles  of  dive 
at  15  and  20  degrees  respectively.  On  inspection  of  the  aircraft  after  firing  it 
was  dbserved  th..t  the  channel  of  the  launcher  fairing  had  been  slightly  soared. 
Investigation  showed  that  the  forward  umbilical  cord  was  tight  in  this  ohonnsl. 
the  launoher  fairing  (Mod.  5175)  was  cut  back  tc  provide  clearance  and  s\d>sequant 
firings  were  oarrled  out  ..'Ithout  recuzrenoe  of  this  fault. 


5.2.3  eighteen  release  flights  were  carried  out,  seven 

of  which  were  abox^ve.  raur  of  these  were  due  to  adverse  weather  at  the  range, 
one  when  tho  pilot  could  not  Identify  a  tesporary  target,  one  when  the  target  was 
destroyed  by  a  previous  attack,  and  one  misfire  caused  by  a  contact  failure  in  the 
butt  connector.  The  successful  firings  were  oarrled  out  at  speeds  between  370 
knots  and  ttaoh  .95,  in  dive  angles  to  45  depees,  using  slant  rangss  of  3,000  to 
40,000  feet.  The  minimum  (8  secs)  to  maxlmv  (30  secs.)  flight  times  wers 
incosporated  in  these  firings. 

Arom  the  photographic  and  range  records  of  the  air  firings  the 
foUswiag  observations  ->/ere  sadst- 

(m)  All  missiles  left  the  airesuft  ole  mljr  (Flg«  5)  • 


(b)  Coamand  of  the  mlfsllea  dt  ranges  in  excess  of  ^0,000* 
ms  sluggish,  missiles  being  slori  tc  respond. 

(o)  One  flare  bvumt  out  before  the  expeeted  life  of 
30  seconds. 


6.  Conclusions 

frcn  the  results  of  the  tri.l  it  is  concluded  that:- 

(e)  in  £leetro-il.gnatic  Cce^.tabllity  Trial  on  fully  representative  Servioe 
ilrcraft  and  missile  under  Aircraft  Carrier  Deck  conditions  is  essential. 

(b)  The  follorlng  modii'ioations  are  essential  for  correct  functioning  and 
safe  use  of  the  SciBtitar^ullpu|)  Installation: - 


(i) 

Hod.  5216 

The  provision  of  a  relay,  screened  cables 
and  positive  earths  in  the  Adaptftr..Beai^ 
Launcher/Pylon  assembly. 

(ii) 

Kod.  521 9A 

Bsposltloning  of  Bullpip  Aerial. 

(iii) 

Kod.  521 9B 

Pitting  s  matching  stub  to  ..erial  ooa^al 
feeder. 

(Iv) 

Launcher  Pbirii^g 
(Hod.  5175)  • 

Cutting  amy  of  the  channel 

(e)  Subject  to  tiie  incozporatlon  of  the  modifications  listed  in  p..ra.  6(b), 
the  Scimitar  P.  13c.  1  \lrexvft  is  suitable  for  Cexnrlee  use  for  the  e  -rrlage. 
Jettison  and  release  of  the  Bullptjp  ASH'4(-7A  Air  to  Surface  Kissllss. 

7.  Be  oommendati one 

It  is  recommended  that  the  Bullp^)  install  .tion  fitted  to  the  Scimlt..r  P.  Uc.1 
Aircraft  be  cleared  for  Service  use  for  the  o..rri..ge,  release  .nd  Jettison  of  Uie 
Bul^\q>  AS:^-N-7A  Air  to  Surface  Uisslles  subject  to  the  following  restrictions  and 


limit..tions;'- 

(i) 

Csrriaae 

liaximum  I.a..S.  625  kts.  or  mch  1.1 

iioximum  indicated  'g*  6 

i.la:'dmum  indicated  'g'  in  rolling  pullouts  5 

No  rapid  Tates  of  roll 

(li) 

JBeleatt 

Haxlmvm  launch  speed  ;<L.ch  .95 

Dive  angles  up  to  <f0  degrees 

Sl.u'it  Bange  6,000  ft.  to  30,000  ft. 

(iii) 

Jettison  bv  Kick-Back 

Speeds  up  to  566  kts.  in  straight  and  level  flight 

(i») 

Jettison  bv  Pirine  (Onaracd  nd  uncuided) 

to  wax.  Launch  Speed  U  .ch  .95 

(t) 

The  satisfictoxy  coa^letion  of  Bleotro>«a.0ietie  Ccmpstibllity  TMsls  on 
s  fully  representative  aircraft. 


aiCBET 
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(vi)  Hodlfleatlaia 

Tha  incorporation  of  the  asaenti:.!  modifications  listed  in  pcra  6(b)  above* 

It  ia  further  recoanended  that  the  special  to  type  equipment,  i.e.  Viokera- 
Arastrong  Loader  (&.X.  Mod.  8O64)  and  Holst  Attachment  Sxtenelan  (26n(/6l2)  are 
suitable  for  Service  use  ^nd  compatible  with  the  BuUpup  ASt‘-4if-7A.  mlesile  install 
latlom. 
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Jettis.iri  568  kts  ;  1  ,i;00'  ,  -  i  S  jc  I-  P,I.  High  speed  jettison  -  Successful 


Figs.  I ,  2,  ano  3. 
Report  No.  26th.  Part  /  919, 

S  £  C  H  E  T  . 


Fia.  I.  Pylon,  adaptor,  Launcher  and  Fairing. 


Fig.  2.  Missile  loaded  to  Fort  Outer  Pylon, 
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